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Surface griergy -> curvature of interface

Elasiic erniergy and riorrral siress at interface
-> determined using a linear elastic lattice
Spring model.

Cuencnead noise in dissolution constants

Two solids are compressed
vertically. Dissolution only
occurs at the interface. Side
walls are fixed. Constant
strain rate (applied in small
steps).




Noise drives the roughening !

Vertical compaction
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The side walls of teeth do not
move when they are oriented
verticallly (in a horizontal stylolite)
unless one side of the surface is
growing.










stylolite Root Mean Square Width

rescaled as function of time and system size
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B is the growth exponent and characterizes -
the tirne-dependent dynamics of the
roughening process

Saturation value scales as  |w,, (L)~ L°

Crossover time scales as e

saturation

| Saturation value N\‘/

' Power law
growth

Crossover time

107 107" t

Where L is the systerm size

Barabasi and Stanley, 199¢




for the simulatins !
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stylolite Root Mean Square Width

rescaled as function of time and system size
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Tectonophysics
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Conclusions:

» We present a dynamic scaling law for stylolites

* The development of teeth in stylolites is a normal consequence of the
compaction that creates the stylolite in the first place

* We can reproduce the two different scaling regimes of Schmittbuhl et al.
(2004).

 Therefore stylolites scale with a high roughness exponent within the
surface energy dominated regime

* They show a crossover

* They scale with a low roughness exponent within the elastic energy
dominated regime.

» Stylolite growth decays with time ! Therefore the amplitude of a stylolite is
not representative for the compaction !

Need to explore how crossover is shifted when conditions change (stress, noise)

Need to analyse more natural examples !
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3 step Temperature control, In situ observation



height 3mm
room temperature










® ® L
ISl =T B < =Dt Y
b« R
Iv;lvx-v...v.lv..lv;.rA
YL..TL._iT*.'...AITL-...AlTAl

.T.A..T..-.vj..f.i.-..n.?h.r.‘.
v.....lf..l'....-f =T =T TSt
(< < 4
T;.?L'v._..v A'wt.wx'
- =l P =1 B =
T.....T...?;..r 1 =1 IS
> 4> 4 .r..TA.rA
= sl D= Il D T et
........I.T...I.r...Tﬁ.......T.....A

OV VVVV UV













Rl B Dk Bale

oy ihacd : P s T S R s e
b e Y i L R 1|
o !

= I
E e = R o e e St Ly
e At et e e o i

FlE G Db S

I

Film B elan S

o e e e T e T et T et T e e e i e e

file o Thele B

.y

o,
Tt

PR




Competition between elastic and surface energy
plus effects of stress shielding

Experiment
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a) coarsening type 1

t0 solid t1 t2

simulation 1 pm
t0 t1
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fluid channels

b) coarsening type 2

t0 solid t1 t2
leads to a smoothening of f)
the structure simulation
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grain boundary
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Fig. 7
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